Simple generation of neurons from human embryonic stem cells using agarose multiwell dishes.
Human embryonic stem cells (hESC) are potentially an unlimited source of neurons for study and therapy for human disease. Directed differentiation of hESC has been performed using many different methods, often via neural precursor intermediates generated from aggregates of hESC. We describe here a protocol based on commercially available reusable silicone micromolds and two small molecule growth factor inhibitors to simply and reproducibly generate human neurons from hESC. Hundreds of neurospheres were generated with a single pipettation of hESC into agarose multiwell plates made with the micromolds. This was followed by suspension culture with two medium changes, and plating of clumps cut from the neurospheres on laminin-coated coverslips. After two weeks of terminal differentiation, 90%+ of cells expressed neuronal proteins, and many of the neurons expressed markers of peripheral sensory neurons. The neurons made with this method underwent productive infection with the human-specific pathogenic virus varicella zoster, demonstrating the utility of the neurons for addressing clinically relevant research questions. This simple method should allow laboratories experienced in growing human pluripotent cells to easily generate neurons for studies of nerve cell biology and pathology.